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ABSTRACT 
Investigations on food and feeding of Johnieops sina indicated that it feeds 
mainly on penaeid prawns, Acetes spp. and fishes. Penaeid prawns were found 
to be its preferred food item. The spawning activity was observed throughout 
the year with two peaks in February and August, supported by prominent 
peaks of gonadosomatic index in the same months. The minimum size at first 
maturity for females was 153 mm. The absolute fecundity ranged from 28,495 
to 135,346 eggs for the ovaries weighing 1.30 to 9.49 g. 
Keywords: Johnieops sina, food and feeding habit, spawning season, first 
maturity, sex ratio, fecundity 
INTRODUCTION 
Johnieops sina (Cuvier, 1830) 
commonly known as 'sin croaker' and 
locally called 'dhoma' forms an 
important fishery along the Mumbai 
coast. Although the biology of the 
species has been studied by some of the 
earlier researchers (Venkataraman, 
1960; George et al., 1968; Bhusari, 
1975; Nair, 1977, 1980; Jayasankar, 
1994; Chakraborty et al., 2000; 
. Dukhande, 1991) there is no detailed 
information available on the food and 
feeding habits and reproductive biology 
of the species from the Mumbai coast. 
The present investigation wa,s 
therefore, undertaken to ascertain the 
food and feeding habits and 
reproductive biology ofJ sina. 
MATERIAL AND METHODS 
Samples of J sin a were collected at 
weekly intervals from New Ferry Wharf 
and Sassoon Docks landing centres of 
Mumbai from September 2003 to June 
2005 except in July when there was no 
fishing due to fishing ban. A total of 515 
fishes ranging from 105 to 217 mm and 
weighing from 15 to 140 g was examined 
in fresh condition. The index of 
preponderance (Natarajan and Jhingran, 
1961) was followed for grading the food 
items. The intensity of feeding was 
determined by the degree of distension of 
stomachs as gorged, full,% full, Y2 full,~ 
full, trace and empty. The volume of the 
stomach was determined by the 
displacement method and the 
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gastrosomatic index was calculated by 
the formula, Gastrosomatic index = 
(Volume of stomach I Weight of the 
fish) 100. The stages of maturity were 
classified on the basis of the appearance 
and structure of ova and the size of 
ovary in females. To estimate the size at 
first maturity, females of stages V and 
VI were considered. The classification 
of ova diameter was done following 
Clark (1934). The data collected during 
the study period were pooled and 
percentages of cumulative frequencies 
plotted against size to detennine the size 
at which 50% fish become 1nature. For 
the determination of fecundity, only 
mature and ripe ovaries (stages V and 
VI) were taken into consideration. 
Gonadosomatic index was estimated by 
the formula Gonadosomatic index = 
(W/W1) 100 (June, 1953; Yuen, 1955) 
where, Wand W1 are gonad weight and 
total weight of fish, respectively. 
Monthwise and lengthwise ponderal 
index (K) was estimated by the formula 
K = (W/Lb) 100 (Le Cren, 1951) where, 
L and W are the length and weight of 
fish, and b is the exponent, in length-
weight relationship ofW /Lb. 
RESULTS AND DISCUSSION 
J. sina is found to be a carnivore, 
feeding mainly on crustaceans like 
penaeid prawns, Acetes spp., juvenile 
crabs, Squilla spp., and fishes like 
Saurida spp., Nemipterus spp., Coilia 
spp., Cynoglossus spp., Upeneus spp., 
Trichiurus spp. and juveniles of 
sciaenids. The analysis of the stomach 
contents revealed crustaceans (73.34%) 
as the dominant food items of the 
species. Among all the food items, 
prawns ranked first (41.34%) followed 
by Acetes spp. (30.33%) and fish· 
(9.48%). Crab, Squilla spp. and Loligo 
duvauceli also fonned the food of the 
species but in minor quantities. The 
presence of J. sina in the stomach 
indicates its cmmibalistic nature. The 
present observation on the abundance 
of crustaceans and fishes as the main 
food elements of J. sina agrees with the 
findings ofBhusari ( 1975), Nair ( 1980), 
Dukhande ( 1991) and Chakraborty et 
al. (2000). 
The month-wise food composition 
(Fig. 1) showed the presence ofpenaeid 
prawns in large quantities in most of the 
months suggesting it as the most 
preferred food item. Its contribution 
was highest in February (39.20%) and 
lowest in March (10.52o/o). Acetes spp. 
were present in all the months of study 
and their contribution varied from a 
maximum of 46.51% in August to a 
minimum of 7.08% in January. Crabs 
were highest in June (3 8. 77%) and 
lowest in April ( 1.59% ). Squilla spp. 
were present for most part of the year 
except during October-December. 
Fishes too constituted a sizeable 
proportion of food of the species in 
different months. Although eight 
species of fishes were observed in the 
gut, Saurida spp. were dominant. It was 
highest during October (17.96%). 
Among other fishes, Nemipterus spp. 
were maximum in June (16.04%) and 
minimum in October (5.57%). 
Juveniles of J. sina itself were found in 
the gut on two occasions, viz., March 
(4.09%) and November (4.88o/o). The 
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Fig. 1 :Month wise index of prepomlerence of different food items in J. sin a 
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percentage of semi-digested fish varied 
from 2.48% in October to 17 .98o/o in 
November. L. duvauceli contributed 
from 4.43% in December to 14.96% in 
January towards the feed ofJ. sin a. 
It was observed that Acetes spp. 
were the most preferred food in smaller 
fishes (l 00-1 09 to 140-149 mm size-
classes)~ however, adults (140-149 mm 
onwards) showed preference to prawns 
and fishes (Fig. 2). Such variation in 
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Fig. 2: Food composition in relation to the size ofJ. sina 
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food items, i.e., young fishes preferring 
Acetes spp., and adults feeding mainly 
on prawns and fishes have also been 
observed by Bhusari (1975) in 
Pseudosciaena sina from Ratnagiri 
coast and Nair (1980) for J. sina from 
Cali cut waters. 
The analysis of stomachs of 
various degrees of fullness indicated 
that feeding intensity was highest 
during April and November, and lowest 
during February and May-June (Fig. 3). 
Females were the highest fed in 
December and January, and lowest fed 
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during February and June. Males were 
highest fed during April and November, 
and lowest fed during February and 
August. Feeding intensity was poor 
among smaller and larger length groups 
as compared to the middle length group 
(Fig. 4). 
90 
80 
70 
§, 60 
Ill 
"E 50 
~ 40 
&. 30 
20 
10 
-.tt-- Active feeding -- Poor feeding 
0+---r--,---T--~--~--~~---T--~--~--~~ 
en en en en en en en en en en en en 
0 ...- N ('") "<t LO <0 I'- co en 0 .,.-
.,.- .,.- ..... .,.- ..... ..... ..... ..... ...- ..... N N 
I I I I I I I I I I I I 
0 0 0 0 0 0 0 0 0 0 0 0 
0 N ('") "<t LO <0 I'- co en 0 .,.-
..... ..... ..... ..... ..... ...- ...- N N 
length groups 
Fig. 4: Lengthwise feeding intensity in J. sin a 
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Fig. 5 depicts the month-wise 
gastrosomatic index. In males, high 
gastrosomatic index values were 
observed during April ( 4.22) and 
November ( 4.57), while low values 
were seen during June (1.61) and 
December (2.58). Similarly in females, 
gastrosomatic index was high during 
December (5.07) and October (3.99), 
and low during February (1.96) and 
April (1. 73). 
In the present investigation, 
penaeid prawn was found to be the most 
preferred food of adult J. sina. Some 
differences have been observed in the 
food composition of the species as 
compared to earlier studies (Bhimachar 
and Venkataraman, 1952; Seshappa, 
1953; Venkataraman, 1960; Nair, 
1979). The variation in feeding habit 
may be due to the differences in the 
availability of food items in different 
environments. Low feeding intensity 
observed, particularly during February-
March, indicated the spawning season 
as the stress and possibly fully 
developed gonads forced the fishes to 
ingest minimum food during this period 
(Gulati, 1987). 
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Fig. 5: Month wise gastrosomatic index in J. sina 
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Analysis of data on monthwise 
distribution of different maturity stages 
(Table 1) revealed the presence of 
mature specitnens (stages IV to VI) in 
almost all the moh~hs of study period 
indicating spawning activity 
throughout the year. However, the peak 
occurrence of ripe specimens (VI stage) 
was recorded during February and 
August suggesting two not widely 
separated peak breeding seasons for the 
species. Nair ( 1977) reported the 
occurrence of specimens in stages V 
and VI m most of the months, 
concluding that population of J. sina 
breeds all the year round, with peak 
spawning corresponding to the months 
of high percentage of occurrence of 
running and spent individuals. 
Dukhande ( 1991) reported the 
occunence of fishes with advanced 
stage of maturity during August-April 
and spent mostly during February, and 
concluded that J. sina has a prolonged 
breeding season and spawmng IS 
protracted. J ayasankar ( 1994) reported 
the spawning season of the species as 
Table 1: Monthwise distribution of maturity stages in females of Jolmieops shw 
Month 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Number 
examined 
31 
34 
29 
45 
32 
15 
NA 
18 
41 
26 
28 
18 
Maturity stage 
I II Ill IV V VI vn 
9.68 16.13 12.90 22.58 29.03 9.68 
8.82 14.71 11.76 23.53 26.47" 14.71 
10.34 20.69 13.79 17.24 37.94 
6.67 17.78 8.89 15.55 4.44 46.67 
12.50 21.87 25.00 15.63 "25.00 
20.00 40.00 26.67 13.33 
16.67 22.22 33.33 22.22 5.56 
12.20 7.32 14.63 14.63 12.20 39.02 
7.70 15.38 15.38 23.08 11.54 26.92 
10.71 10.71 28.57 25.00 17.86 7.15 
5.56 11.11 50.00 5.56 27.77 
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extending from March to October with 
peaks in March, August and September. 
observed during February and August 
followed by a gradual decline in index 
values (Fig. 6). The peak value of 
condition factor in females was 
observed in February followed by a 
Two prominent peaks in 
gonadosomatic index were also 
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Fig. 6: Monthwise gonadosomatic index in J. sina 
sharp decline in index value during 
March-April indicating probable peak 
spawning during these months (Fig. 7). 
The frequency polygons of ova 
diameter measurements from IV and VI 
stages of ovary are shown in Fig. 8. In 
stage IV (Ovary A), Mode bat 0.55 mm 
representing mature eggs is clearly 
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Fig. 7: Monthwise condition factor in J. sina 
26 
30 
20 
10 
30 
20 
10 
30 
Q) 
01 
Ill 20 
-c Q) 
(.,) 
.... 10 Q) 
a.. 
30 
20 
10 
30 
20 
10 
Prashant Tclvckar, R. S. Biradar. S. K. Chakraborty, A. K. Jaiswar and Rajccv Rathod 
...... 
...... 
...... 
...... 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
11 14 
i I 
m to 
0 to 
N "! 
c:i 0 
...... 
...... 
...... 
17 
i 
C') 
N 
C":! 
0 
20 23 
ii i 
0 I'-
co C') 
C') '<t 
0 c:i 
b 
26 29 35 38 41 44 47 
Micrometer Division 
II d ii II i II i 
'<t ..-- co l!) N m to C') 
m l{) 0 to N I'- C') m 
'<t l{) <q <q 1'-: 1'-: co co 
c:i c) 0 0 0 0 c:i 0 
Ova diameter in mm 
Fig. 8: Ova diameter frequencies for different maturity stages ofJ. sina 
50 
i 
0 
l!) 
~ 
0 
SOME ASPECTS OF THE BIOLOGY OF .IOHNIEOPS SINA 
(CUVIER, I 830) FROM MUMBAI WATERS 
27 
separated from immature eggs at Mode 
a. In ovaries B to D (mature ovaries), it 
was observed that in addition to the 
mature eggs, another group of eggs, 
which has clearly undergone half the 
stages of maturation was discernible. 
This indicates two spawning seasons 
for the species and that the difference 
between the two spawning seasons may 
not be very long. Nair ( 1977) based on 
ova diameter frequency, observed that 
J sina belongs to the type in which 
spawning is prolonged, the different 
batches of eggs are not sharply 
differentiated from one another thereby 
indicating that the passing of one batch 
of eggs into the next stage is a 
continuous process. Dukhande ( 1991) 
confirmed prolonged spawning in J. 
sina while Jayasankar (1994) observed 
the pattern of ova development, which 
indicated that each adult female might 
spawn at least twice a year, which is in 
conformity with the present findings. 
In present investigation, the length 
at which 50% fish become mature was 
found to be 153 mm (Fig. 9). Nair 
(1977) found the same as 115 mm and 
Dukhande (1991) as 120 mm, while 
Jayasankar (1994) observed it to be 152 
mm for the same species. The present 
finding is in agreement with J ayasankar 
(1994). 
The monthwise sex ratio indicates 
significant predominance of females 
during January, February, April, August 
and September. Lengthwise sex ratio 
indicates significant predominance of 
females in medium length groups (130-
149 inm) and larger length groups (ISO-
J(l(l 
1)() 
Fig. 9: Size at first maturity ofJ. sina 
219 mm). Overall, lengthwise and 
month-wise sex ratios show the 
predominance of females, which is 
similar to the findings ofBhusari ( 197 5) 
onP. sina fromRatnagiri coast. 
Absolute fecundity was 
detem1ined by examining 22 specimens 
in the size range of 148 - 206 mm in total 
length and 45 - 1 05 g in total weight. 
The absolute fecundity ranged from 
28,495 to 135,346 eggs for the ovary 
weighing between 1.3 and 9.39 g. 
Relative fecundity ranged from 560 to 
2169 eggs per gramme of body weight. 
The linear relation between fecundity 
against body length, against body 
weight and against ovary weight was 
worked out as: 
F =- 115722 + 1062.391 L (r 
0.55) against body length 
F ~- 16046.1 + 1212.645 W (r = 
0.69) against body weight · 
F = 16677.02 + 12787.19 W (r = 
0.82) against ovary weight 
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Comparatively high correlation 
between fecundity and weight of ovary 
was observed, but the same could not be 
obtained against total length and total 
weight. Nair ( 1977) reported fecundity 
of this species ranging from 12,7 44 to 
151,697 eggs with high correlation 
between fecundity and ovary weight. 
Dukhande (1991) observed that 
fecundity ranged from 18,873 to 
130,109 eggs. The present investigation 
agrees well with the results obtained by 
earlier researchers. 
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